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Q 
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(I) 



Ar denotes phenyl, naphthyl, Pyridyl, quinolmyl or 

isoquinolinyl, these radicals being ..no.ub. t i tuted 
to tetrasubstituted, preferably monosubs t i tuted to 
tHsubstUuted, by identical or different radicals 
fro. the series co-prising halogen, hydroxyl, <w,- 
C 4 )aUyl, halo( Cl -C 4 )aUyl, ( C 1 -C 4 ) al Icoxy , (C 3 -C 6 )- 
cycloalkoxy, C C 3 -C 6 X a Ik.ny l« y , CC 3 -C 6 )aUynylPxy, 
( Cn -C 4 )alkoxy-(C 1 -C 4 )-aUoxy, ha I o C C , -C 4 ) a I k o x y , 
halo(C 3 -C 6 )aUenyloxy, h a I o ( C 3 - C 6 ) a I k y ny I oxy , 
(Cl -C A )alkylthio, ( Cl -C A )alkylsulfinyl, 
a Uylsulfonyl, N0 2 , -C«, -HHR \ , e y ano ( C , -C 4 ) a I k y I , 
phenoxy, phe nox y ( C 1 - C 4 ) a I k y I , phenyl (Ci~C 4 )alk oxy , 
phenylthio, pheny Isul f iny I or phenyl sul f ony I , ,« 
be ing possibl for the six lastment ioned rad 1C als to 



(11) AU-A-82875/87 ~ 2 ~ 

,„ the phen y lrin S by halogen, 

C 4 )aUoxy, (C^aUoxycarbooyl, -CH T N0 2 , 

further-ore by a radical of the formula 



-C-2-R4 , -0-P(XR 5 )2 or 

R5 



.notes h y drogen, CC^aU.l or — 

.^substituted or o i subs t i tuted by h loge , 
< Cl -C 4 >.Uyl. CC.-OaUoxy, *0 2 , CN or (Cf-C A ) 

2 cc'lc^rl -Nich b. substituted by cyano 

Jroxyl or CC^alxoxy, Phenyl or 
raay bo th be substituted, in each case preferab y 
mo nosubstituted oc o , s ub s t , t u t e d , in > N0? 

ring by halogen, C Cl -C 4 >a,^, C C , -C 4 > -a Uox , »0 2 
or CC^alxoxy, C C 1 -C 4 > - a Uo . y « rb.-y I, 

hil .(C 1 -C t ».U..y«rb.nrW C Cl -C 4 )-aL oxyC C,-C*) 
aUoxycarbonyl, ( c 1 -C 4 ) -a Uox y c arbon y I < C 4 ) - 
aUoxycar.bon.1, carbo.yl or a radical of the 



R A 



formula 



r 8 ?, /Bii Vy Rl ° 

-C-N . -C-N-N • - C=1) "\ 

6 X r 9 0 Rio R n 

xD 

denotes hydrogen, C Cl -C 4 >aU y l -hich m ay be .•„o- 
substituted to hexasubstituted by halogen and/or 

"substituted or disubstituted by « C r C 4 l a Uoxy , 
(Cr C 4 )aUox y (C 1 -C 4 )aUox y . ( C ,-C 4 ) a Uoxy c ar ony I , 
(Cl -C 4 )aUylthio, (C^C^alxylsulfinyl, ( Cl -C 4 >- 
aUylsulfonyl, < C - C 4 > a U y I a-n i no, -CN, fury., 
tet rahydrofuryl, benzofuryl, phenyl, Phenoxy or 



-3- (11) AU-A-82875/87 

benzyloxy, it being possible for the six last- 
mentioned radicals to be mono subs t i t u t ed to tri- 
substituted, in each case in the phenyl ring or the 
heteroaromatic ring, by halogen, (C 1 -C 4 )alkyl or 
( Cl -C A )alkoxy, (C 3 -C 6 )cycloalkyl, ( C 3- C 6 ) - a I k en y I , 
cyclohexenyl, ( C 3- C 6 > a I k y ny I or phenyl, which may 
be monosubstituted to t r i subs t i tuted by halogen, 
( Cl -C 4 >alkyl, (C 1 -C A >alkoxy or ( C , -C 4 ) a I k o x y c a r bony I ; 
or a radical of the formula 

-N=C 



*6 



where the lastmentioned radical is excluded when 
Z = S, 

r 5 denotes hydrogen or ( C 1 - C 4 > a I k y I , 

cenotes hydrogen, (C 1 -C 4 )alkyl or, together with 
F A and the nitrogen atom connecting these rad,- 
,als, a 5- to 7-membered heterocyclic ring whuh 
,an contain as ring members one or two radicals 
from the ser.es comprise -0-, -S- and -NR 5 - and 
which may be monosubstituted to t r i s ub s t i t u t ed by 
(C-j-C4>alkyl ; 

oenotes hydrogen, ( C 1 -C 4 > * I k y I , Phenyl or benzyl, 
where the phenyl ring may in each case be monosub 
stituted to trisubstituted by halogen, ( Cl -C 4 )- 
alkyl, ( Cl -C 4 )alkoxy, ( C , - C 4 ) a I k 0 x y c a r bony I , 
-N02, CF 3 , -CN or a radical of the formula . 

_ C _/ F9 . -C-OR, . -C-R1 . -?M*5h or 

x X R 8 0 0 x 



»7 



-S-R1 
11 

(0) n 
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Rg and R9, independently of, one another, denote hydrogen 
or (C<|-C/,)at kyl, or the two radicals Rg and R9, 
together with the nitrogen atom connecting them, 
denote a 5- to 7-membered heterocyclic ring which 
can contain as ring members one or two radicals 
from the series comprising -0-, -S- and -NR5- and 
which may be monosubs t i t ut ed to t r i subs t i tut ed by 
( C 1 -C4 ) a I ky I , hydroxyl, ( C 1 - C 4 ) a I k o x y , phenyl or 
benzyl which may both be substituted, preferably 
monosubs t i tuted to t r i subs t i tut ed, in the phenyl 
ring by ( C ^ -C 4 ) a I k y I , ( C -j - C 4 ) a I k ox y , halogen or 
(C<j-C4)alkoxycarbonyl, 



Rig and R-jf, independently of one another, denote hydroge 
( C 1 -C4 ) a I k y I , phenyl or benzyl which may both be 
substituted, preferably monosubstituted to trisub- 
sti tuted, in each case in the phenyl ring, by 
halogen, ( C <j - C 4 ) a I k y I , ( C <\ - C 4 ) a I k 0 x y , NO2 , -CN, 
CF3 or ( C -j -C 4 ) a I k 0 x y c a r bon y I , or R-jg and R^ 
together denote the 

£ radical, 

= \ 

R-I2 and R 13^ independently of one another, denote ( C -| - C 4 ) 
alkyl, (C j j-C4>alkoxycarbonyl, phenyl or benzyl 
which may both be substituted, preferably monosub- 
stituted to tri substituted, in the phenyl ring by 
halogen, ( C 1 -C 4 ) a I k y I , ( C 1 -C 4 ) a !. k 0 x y , (C 1 -C4>- 
a I koxy c arbony I , C F 3, -CN or NO2, 



R 2 0 0 

H denotes =C , -S-, -S-, -S-, -0- or NR7; 

R3 0 



Q 



*2 

denotes =C , -S- or -0-, 

*3 
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denotes 




*2 



0 0 



II u 



-S-, -S-, -s- 



o r 



-0- 



*3 



denotes 0 or S, 
denotes 0, S or NH, 
denotes 0, S or NR$, 
denotes 1 , 2 or 3, and 
denotes 1 or 2, 

with the proviso that m cannot be C H2 , S , SO or 
SO2 when Y denotes 0, R 1 , R2 and R3 denote H and 
Q and T denotes CH 2 / 

The use of a compound of the formula 1 of c t a i m 1 or 
2, or a salt thereof, as a herbicide. 
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1. 



HOECHST AKT1ENGESELLSCHAFT 



HOE 86/F 312 



Dr . AU / S t 



Bicyclic imides, a process for their preparation, and 
their use in plant protection 

Bicyclic imides having a herbicidal activity are des- 
cribed in EP-A 70,389, EP-A 104,532 and US Patent 
5 4,'<79,276. 

' Surprisingly, new bicyclic imides have now been found 
which have a markedly better herbicidal activity along 
with excellent selectivity. 

The present invention therefore relates to compounds of 
10 the formula I, or their salts, 

X *2 R 3 



in which 

Ar denotes phenyl, naphthyl, pyridyl, quinolinyl or 

isoquinolinyl, these radicals being mo n o s u b s t i t u t e d 

'15 to t e t rasubs t i tut ed, preferably monosubs t i t ut ed to 

tr isubst i tuted, by identical or different radicals 
from the series comprising halogen, hydrcxyl, 
(C 1 -C 4 )alkyl, h a I o ( C <[ - C 4 ) a I k y I , ( C ) - C 4 ) a I k o x y , 
(C 3 -C 6 )-cycloalkoxy, ( C 3 - C 6 ) a I k e n y I o x y , (C 3 -C 6 >- 

20 alkynyloxy, ( C 1 -C 4 ) a I k o x y- ( C y - C 4 ) - a I k o x y , halo- 

( C 1 - C 4 ) al koxy, h a I 0 ( C 3 - C 6 ) a I k e n y I o x y , halo(C 3 -C 6 )- 
alkynyloxy, (C-j-C^alkylthio, (C 1 -C^)alkylsulfinyl, 
(C 1 -C 4 )alkylsutfonyl, NG 2 , -CN, -N H R 1 , cyano- 
(Ci-C4>alkyl, phenoxy, p h e n o x y ( C ^ - C 4 ) a I k y I , 

25 phenyl(C 1 -C4>alkoxy, phenylthio, phenylsulfinyl 

or pheny L sul f ony I , it being possible for the 
six lastmentioned radicals to be monosubstituted, 
d i s ubs t i t u t ed or t r i s u b s t i t u t e d in the phenyl 
ring by halogen, (C 1 -C 4 )alkyt, ( C <, - C 4 ) a I k 0 x y , 



- 2 - 

(C-|-C 4 )alkoxycarbonyL, -CN or 
by a radical of the formula 



N0 2 . or furthermore 



-C-Z-R 4 , -0-P(XR 5 ) 2 or -X-f-C-f C-Z-R 4 

' R 5 



-x4-c-jc-z-i 

\ Rc / m 



R1 denotes hydrogen, ( C, - C & l*U£ a J§£ a J& ^XU^ji^JX 

5 b e , JilS$^^l^M^i^3!Ji^'U ^ u t e d by halogen ' 

(C r C 4 )aUyl, (C 1 -C 4 )alkoxy, ^0 2 , CN or 

(Ci-C 4 )alkoxycarbonyl, 

R 2 and R 3 , independently of one another, denote hydrogen, 
(Ci-Cz)alkyl which may be substituted by cyano, 
^^XTTT^l ) a l k p x X , phenyl or benzyl which 
may both be substituted, in each case preferably 
monosubstituted or d i s ub s t i t u t e d , in the phenyl 
ring by halogen, ( C , - C 4 ) a I k y I , (C-)-C 4 )alkoxy, K0 2 
cr -CN; 

15 (C 1 -C A )alkoxy, (CT-.C^X-alkoxycarbonyl, halo(C-,-C c ) 

alkoxycarbonyl, ( C , - C 4 ) - a I k ox > ( C , - C 4 ) a I k 0 x y c a r bony I , 
(C 1 -C 4 )-alkoxycarbonyl (C 1 -C A )alkoxycarbonyl, carb- 

oxyl or a radical of the formula 

-C-N , -C-N-N , -C=N-N 

O Rq 0 R10 R n 



20 



, 4 denotes hydrogen, (C r C;)alkyl which may be mono- 
substituted to "hexasubst ituted by halogen and/or 
monosubstituted or d i subs t i t u t ed by ( C y - C u ) a I k o x y , 
(Ci-C4>alkoxy(Ci-C4)alkoxy, (C-i-C^alkoxy- 
carbonyl, ( C n - C 4 > a I k y I t h i 0, ( C y - C 4 ) a I k y I s u I f i ny I , 
25 ( Cl -C4)alkylsulfonyl, < C 1 - C 4 > a I k y I am i n 0 , -CN, 

furyl. tetrahydrofuryl, benzofuryl, phenyl, phenoxy 



- 3 



10 



or benzyloxy, it being possible for the si. last- 
me ntioned radicals to be ^substituted to tri- 
substituted, in each case in the phenyl ring or the 
neteroaro.atic ring, by halogen, ( Cl -C A )aUyl or 
( Cl -C 4 )aUoxy, (C 3 -C 6 )cycloaUyl, ( C 3- C 6 > a U eny I , 
cyclohexenyl, ( C 3-C6 ) a I k y ny I or phenyl, -hich .ay 
be monosubstitu ,d to tr,substituted by halogen, 
< Cl -C*).lkyl, (C 1 -C 4 )alkoxy or < C 1 -C 4 ) a I k o x y c a r b - 
onyl; or a radical of the formula 



^3 



"5 



uhe re the I a s t n,e n t i one d radual is excluded -hen 
Z = S, 

denotes hydrogen or ( C 1 - C 4 ) a I k y I , 



15 R6 denotes hydrogen, (C^C^aUyl or, together with 
r , and the nitrogen -atom connecting these radi- 
cals a 5- to 7-me.bered heterocyclic ring which 

an contain as ring .e.bers one or two radicals 
Uo» the series comprising -0-, -S- and -NR 5 - and 

20 which -ay be m0 nos ubs t , t u t e d to t r i s ub s t i t u t e d - b y 

(C 1 -C4>alkyl ; 

denotes »»dr W », <C,-C t >.Uyl, ph.nyl or benzyl 
, Mre Phenyl r,n 9 .ay ,n each rase be .onosub- 

„i«ut.d to trisubstitoted by halogen, (C,-C t >- 
25 ,Uyl. (C,-C ( ).U..., <C,-C,.>aUo,ycarbon y l, -N0 2 , 

cf3 , _ CN „r a radical of the for.ola 



-S-P.1 
u , 

(o)„ 
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Rg and R 9 , independently of one another, denote hydrogen 
or (C 1 -C 4 )alkyl, or the two radicals R 8 and R 9/ 
together with the nitrogen atom connecting them, 
denote a 5- to 7-membered heterocyclic ring which 
can contain as ring members one or two radicals 
from the series comprising -0-, -S- and -NR 5 - and 
which may be monosubst i tuted to t r i subs t i tut ed by 
( Cl -C 4 )aUyl, hydroxyl, ( C 1 -C 4 > a Uox y ; phenyl or 
benzyl which may both be substituted, preferably 
monosubstituted to t r i subs t i t u t ed , in the phenyl, 
ring by (C 1 -C 4 )aUyl, ( C } -C 4 ) a I k 0 x y , halogen or 
(Ci-C 4 )alkoxycarbonyl, 

R 10 and R11 , independently of one mother, denote hydro- 
gen, (C 1 -C 4 )alkyl, Phenyl or benzyl which may both 
-be substituted, preferably monos ubs t i t u t ed to tri- 
substituted, in each case in the phenyl ring, by 
halogen, ( C , -C 4 ) a I k y I , ( C , - C 4 ) a I k 0 x y , N0 2 , -CN, CF 3 
or (C 1 -C 4 )alkoxycarbonyl, or R 10 and R n together 
denote the 

=C radical, 
\ 

R 12 and R 13 , independently of one another, denote 

(C 1 -C 4 )alkyl, (d-C^alkoxycarbonyl, phenyl or 
benzyl which ma> both be substituted, preferably 
m0 nosubstituted to t r i s ub s t i t u t ed , in the phenyl 
ring by halogen, ( C 1 - C A ) a I k y I , ( C , - C 4 > a I k ox y , 
(C 1 -C 4 )alkoxycarbonyl, CF 3 , -CN or N0 2 , 



denotes 



■< 



R2 
R3 



0 0 

II II 



S-, -0- or N R 7 ; 



denotes 



, R2 

\ 



:C / , -S- or -0-, 



R3 
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T den0teS j -C /H2 . -S-. -I- or -0- . 

X denotes 0 or S, 

Y denotes 0, S or NH, 

Z denotes 0, S or NR 6 , 

5 m denotes 1 , 2 or 3, and 

n denotes 1 or 2, 

with the proviso that M cannot be CH 2 , S, SO or S0 2 
when Y denotes 0, R,, R 2 and R 3 denote H and Q and 
T denotes CH 2 . 

10 The compounds of the formula I can exist as pure stereo- 
isomers or as mixtures thereof. All these isomeric forms 
are covered by the invention. 

Salt formation in the case of the compounds of the for- 
mula I can take place when R 2 or R 3 denotes carboxyl or 

15 when ZR A denotes OH or SH. Possible salts are generally 
those which can be employed in agriculture. These in- 
clude, for example, the alkali metal salts and alkaline- 
earth metal salts, in particular Na, K, Mg and Ca salts, 
or the salts with ammonium, which may be monos ubs t i t u t e d 

20 to tetrasubst i tuted by organic radicals, in particular 
alkyl or hydroxyalkyl radicals. 

In the definition of formula I, haloalkyl, haloalkoxy, 
haloalkenyloxy or h a I o a I k y ny I o x y contains one or more 
halogen atoms, mainly one to six F, CI or Br atoms. 
25 These include, for example, the -CF 3 , -C 2 F 5 , -CH 2 CF 3 , 
-CF 2 Cl, -CF 2 CHF 2 , -CF 2 CHFCl, - C F 2 - C H 2 - C F 3 , -CF 2 ~CHFBr, 
-0CF 3 , -OCF 2 -CHF 2 , -0CF 2 -CHFCI, -OCF 2 -CHCl 2 , -0CF 2 -CHFBr, 
and -0CF 2 -CHF-CF 3 radicals. 

Suitable heterocyclic radicals for the R 6 -N-R A or R 8 -N-R 9 
30 group are, in particular, piperidine, pyrrolidine, morpho- 
line and 2,6-dimethylmorphol ine. 



- 6 - 

i a t are t hose compounds 
referr ed compounds of the formula I are 



n which 



i uhich may be monosubs t i tuted to 
denotes phenyl, whicn may 

tr isubstitu.ed by Uuorine, chtorine, bro«.oe, 
(Cl -C t „Uyt, <C,-c 4 ,aL k o.y, 
Uj-C.-aUynyto.y, uatot C ,-C 4 » a. k y t . 
,Uo,y, -»«»„ (C,aC«).l.,l«i.'o. 
sutfonyl, H0 2 or a radicat of t*e <«™ l » 



\ftu I m 



«1 



ee „.,« S hydros, U,-C4>.Uyl or 



R2 ./ir".^^^ a, 0. —. ;r ;;- 

(C 1 -C 4 )alkyl, (C 1 -C 4 )aUoxycarbonyl, (C,-C 
alLyC^-OaUo.ycarbonyl, h a I 0 C C ! - C 4 > a I k o x y - 

carbon,, 

carbonyl, -CN, carboxyl or 



/*8 

-C-N. 
\ 

0 Rg 



R 4 



*5 



denotes ( C 1 -C 4 > a I k y I , h a 1 0 < C ! -C 4 > a I k y I , CCj-C*)- 
alkoxyalkyl or 



denotes H or ( C 1 -C 4 ) al kyl 
R? denotes hydrogen, (C 1 -C 4 )alkyl, "|" N \ Rg ' 
phenyl or benzyl, which may both 

o/d-subst. tuted hy ( C , - C 4 ) a I k y I , C C , -C 4 ) a I ko x y , 
halogen, N0 2 or -CF 3 , 

RR 3 „ d R, denote t.ydro 9 en. <C,-C 4 ,aUyt or, ,„.«h.r .m 
8 th ! nitro 9 e„ ato. connecting .he., a .-...O.r.d 
saturated heterocyclic ring, 



/ 2 

denotes N c / f . Q. or -NR- 



R 3 



denotes q 



R 3 



R 2 

N / 

denotes c or -S- / 



X denotes 0 or S, 

5 y denotes 0 or NH, 

Z denotes 0 or S and 

m deno tes 1 . 

Particularly preferred compounds of the formula I are 
those compounds in which 

10 Ar denotes phenyl, which may be '.one s ub s t i t u t e d to tri 
substituted by fluorine, chlorine, brcme, (C^l^ 
a'kyl (C 1 -C 4 )alkoxy, h a I o ( C < - C 4 > a I ko x y , CC3-C4)- 
alkenyloxy, ( C3- C 4 > a U y n y I 0 x y or ( C ,-C« > *l ky I th io, 

15 R1 denotes hydrogen or ( C ^ - C 4 ) a I k y I , 

R 2 and R 3 , independently of one another, denote hydrogen 
or (Ci-C4>alkyl, 

M denotes ^ CR 2 R3 or °*y<3 e "' 

q and T denote ^ CR 2 R3' and 

20 X and Y denote oxygen. 

The invention furthermore relates to a process for the 
proration of compounds of the formula (I), or salts 
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thereof, wherein 

t * 0 or S, a co.poond o, the ..r..L. - U 
reacted with a co.pocnd of .he for.ula 111 

HN M 



At-N=C=X • \"Q 

V-C N R X 
( TI > N OR 



5 - WHICH R aeno.es H . r CC j-C. > a U y l ^ ^ ^ 

b , a compound of the formula II is 



of the formula IV 



H-N H 

nc * 



0f „ v - o a co.pound of the for.da 1 obta.ned 
converted, if appropriate, into it, salt. 

•.„, a) the reaction for R = alkyl takes 
In process vacant a), the „ ar0 - 

^Y^l htorobenaene, a balo- 

„ .atic solvent . -I » " an e(her such a5 

genate d Mi- . ; » ; ethyLfor „e.ide, if appropriate 
Ciisopropyl et ■ es „„ 20 <o 120°C, 

„Uh base ca,alys - < •> e<oloyea are „.,.,■- 

p , ; — -< h >s 

?i ably organic bases, tu. 

" ;:;i mlJ .i.. .r .l«.rn..W.l, Pvr,d,ne. 

. = hydrogen can alternatively be car- 
The « • pre(e rably, in the 

r ,.d .«« »•» » '»* The oroced.re 

y ater/organic solvent < phase y 
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is particularly preferred here in which the compound of 
the formula III is converted into the anion using an in- 
organic base, for example an alkali metal hydroxide, 
carbonate or hydrogen carbonate or alkaline-earth metal 
5 hydroxide, carbonate or hydrogen carbonate, such as 
sodium hydroxide or alternatively potassium carbonate, 
or an organic base, for example an organic amine such as 
triethylamine. In order to dissolve the anion in water, 
the isocyanate or isothiocyanate of the formula II, d i s - 
10 solved in an inert organic solvent such as, for example, 
toluene, chlorobenzene or chloroform is then added drop- 
wise with vigorous stirring. 



The pH of the aqueous phase is then adjusted to a value 

between 1 and 3 using an acid, preferably using a mineral 

15 acid such as hydrochloric acid or sulfuric ac ; d, and sub- 

sequently reacted further at temperatures between 50 and 

ioo°c. 



In process variant b), the reaction takes place in an 
inert organic solvent, for example an aromatic solvent 
20 such as toluene or chlorobenzene, a halogenated hydro- 
carbon such as chloroform or in d i me t h y I f o r ma m i d e , at 
temperatures from 20 to 120°C, preferably 60 to 100°C. 



The hydrolysis in process variant c) takes place in 
water or aqueous mineral . ac id, if appropriate in the pre 

2 5 sence of an inert organic solvent, at temperatures be- 
tween 20 and 120°C, preferably 60 and 100°C. Possible 
organic solvents are, fcr example, water-immiscible sol- 
vents such as aromatic solvents (for example toluene or 
chlorobenzene) or halogenated hydrocarbons (for example 

30 chloroform). 



The compounds of the formula (II) are known or can be 
prepared analogously to known processes, cf. Houben-Weyl, 
Methoden der organischen Chemie [Methods of Organic 
Chemistry], Vol. VIII, p. 120 (1952), Houben-Weyl Vol. IX, 
35 p. 875, 869 (1955). 
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Some amines of the formula III are known. For Q, M and 
T = CR2R3 and Q and T = CR2R3 and M = NR 7 , they can be 
obtained by simple catalytic hydrogena t i on of the corre- 
sponding pyridine or pyrazine derivatives. Amines of the 
5 formula III can also be prepared from amines of the for- 
mula IV by conversion of the nitrile group by cor.yen- 
tioml methods, cf., for exar.ple, Org. Synth. Coll. 
Vol. I, p. 321 (1941) or Houben-Weyl Vol. VIII, p. 536. 

Sone amines of the general formula IV are known from JP-A 
10 3073-569 or they can be prepared analogously to the pro- 
cess described therein. 

The compounds of the formula I according to the invention 
have an excellent herbicidal activity against a broad 
range of economically important monocotyledon and dicoty- 

15 ledon harmful plants. Even perennial weeds which' are 

difficult to control and put out rhizomes, rootstocks or 
other permanent organs are well covered by the active 
compounds. At the same time, it is immaterial whether 
the substances are applied using presowing, preemergence 

20 or poste mergence methods. 

The following are examples of harmful plants which can be 
controlled: weed grasses, such as Avena fatua, ALopecurus 
sp., Lolium sp., Setaria sp., Digitara sp., Sorghum hale- 
pense, Echinochloa sp., Agropyron sp., Cynodon sp. and 

25 Phalaris sp., and dicotyledon plants, such as Lamium ^p., 
Veronica sp., Galium s., Stellaria sp., Matricaria sp., 
Papaver sp., Centauria sp., Amaranthus sp., Galinsoga sp., 
Mercurial is sp., Sida sp., Abutilon sp.. Ambrosia jp., 
Xanthium sp., Cirsium sp., Artemisia sp., Rumex sp., 

30 Convolvulus sp., Ipomea sp. and Sin a pis sp.. 

If the compounds according to the invention are applied 
to the soil surface before germination, either emergence 
of the weed seedlings is entirely prevented, or the weeds 
grow to the seed leaf stage, but then stop growing and 
finally die completely after three to five weeks have 
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passed. On application of the active compounds to the 
green parts of the plants using the postemergence. method, 
a drastic cessation of growth likewise occurs very 
rapidly after the treatment, and the weed plants remain 
at the stage of growth present at the time of application 
or die completely more or less quickly after a certain 
time, so that weed competition which is harmful for the 
crop plants can in this way be eliminated very early and 
lastingly through use of the novel agents according to 
the invention. 

Although the compounds according to the invention have an 
excellent herbicidal activity against monocotyledon and 
dicotyledon weeds, crop plants of economically important 
crops, such as, for example, wheat, barley, rye, rice, 
corn, sugarbeet, cotton and soybean, are damaged only 
insignificantly or not at all. For these reasons, the 
present compounds are very highly suitable for selective 
control of undesired plant growth in agricultural crop 
plants. 

In addition, the compounds according to the invention 
have g r ow t h - r egu I a t i ng properties in crop plants. They 
have a regulating action on the plant's inherent meta- 
bolism, and can thus be employed for simplifying harvest- 
ing, such as, for example, by initiating desiccation, 
abscission and stunting of growth. In addition, they are 
also suitable for general control and inhibition of un- 
desired vegetative growth without at the same time kill- 
ing the plants. Inhibition of vegetative growth plays 
an important part in many monocotyledon and dicotyledon 
crops since lodging can thereby be reduced or completely 
prevented. 

The compounds according to the invention can be used in 
the conventional preparations, if appropriate mixed with 
further active compounds, as wettable powders, emulsifi- 
able concentrates, sprayable solutions, dressings, dusts, 
dispersions, granules or m i c r og r a n u I e s . 
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Wettable powders are preparations, uniformly dispersible 
"i water, which, besides the active compounds and in add 
tion to a diluent or inert material, contain wetting 
agents, for example pol yox e t hy I a t ed a I ky l pheno I s , poly- 
oxethylated fatty alcohols, alkyl- or al ky Ipheny I sul f on- 
ates and/or dispersing agents, such as sodium lignin- 
sulfonate, sodium 2,2'-dinaphthylmethane-6,6'-disulfonate 
sodium dibutylnaphthalenesulfonate, or alternatively 
sod, urn oleoylmethyltaurinate. They are produced in a 
conventional fashion, for example by grind, ng and mixing 
the components . 

E-nulsifiable concentrates can be produced, for example 
by dissolving theact,ve compounds in an inert organic 
solvent, such as butanol, eye lohexanone, dimethylform- 
3m,de ' Xylene ° r alternatively higher-boiling aro.atics 
or aliphatic or c y c I oa li ph a t i c hydrocarbons, with adoi- 
t,0n ° f ° ne ° r more emulsifiers. In the case of liquid 
active compounds, the solvent component can also be 
omitted entirely or partly. As emulsifiers, the foUow- 
20 ing can be used, for example: calcium salts of alkyl- 
arylsulfonic acid, such as Ca dodecylbenzenesul fonate 
or nonionic emulsifiers, such as fatty acid polyglycol 
esters, alkylaryl polyglycol ethers, fatty alcohol 
Polyglycol ethers, propylene oxide/ethylene oxide con- 
25 densation products, fatty a I coho I /propy I ene oxide con- 
densation products, alkyl polyglycol ethers, sorbitan 
fatty acid esters, po I y o x e t h y I e n e sorbitan acid esters or 
pol yoxethy lene sorbitol esters. 
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Dusts can be obtained by grinding the active compounds 
with finely divided sol ids, for example talc, natural 
days, such as kaolin, bentonite, pyrophilUte or diato- 
maceous earth. 

Granules can be produced either by atomizing the active 
compounds onto adsorptive, granulated inert material or 
by applying active compound concentrates onto the surface 
of carrier materials, such as sand or kaolin, te, or of 
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granulated inert material by means of binders, for ex- 
ample polyvinyl alcohol, sodium polyacrylate or alter- 
natively mineral oils. Suitable active compounds can 
also be granulated in the manner which is conventional 
for the production of fertilizer granules - if desired as 
a mixture with fertilizers. 

The active compound concentration in wettable powders is 
about 10 to 90% by weight, the remainder to 100% by 
weight comprising conventional formulation components. 
In the case of emulsifiable concentrates, the active com- 
pound concentration can be about 5 to 80% by weight. 
Oust formulations usually contain 0.05 to 20% by weight 
of active compound(s), and sprayable solutions about 2 
to 20% by weight. In the case of granules, the active 
compound content depends partly on whether the active 
compound is present in liquid or solid form and on which 
granulation auxiliaries, fillers etc. are used. 

In addition, the active compound formulations mentioned 
contain, if appropriate, the adhesives, wetting agents, 
dispersants, emulsifiers, penetrants, solvents, fillers 
or excipients which are conventional in each case. 

For use, the concentrates, present in commercially avail- 
able form, are diluted, if appropriate, in a conventional 
fashion, for example using water in the case of wettable 
powders, emulsifiable concentrates, dispersions and, in 
some cases, also in the case of microgranules. Dusts and 
granulated formulations, and also sprayable solutions, 
are usually not further diluted with further inert sub- 
s t ances before use . 

The application rate necessary varies with the external 
conditions, such as temperature, humidity, inter alia. 
It can vary within broad limits, for example between 
0.005 and 10.0 kg/ha or more of active substance, but is 
preferably between 0.01 and 2 kg/ha. 



H - 
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Mixtures of the mixed formulations with other active c 
pounds, such as, for example, insecticides, acaricides, 
herbicides, fertilizers, growth regulators or fungicides, 
may also be possible. 

The invention is illustrated by the following examples. 
A . Formulation examples 

Adust is obtained by mixing 10 parts by weight of active 
compound and 90 parts by weight of talc or inert material, 
and comminuting the mixture in a hammer mill. 
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10 A wettable powder which is easily dispersible in water 
is obtained b; mixing 25 parts by weight of active com- 
pound, 64 parts by weight of kaol in-containing quartz as 
inert material, 10 parts by weight of potassium I ignin- 
sulfonate and 1 part by weight of .sodium o I eo y I me t h y I - 

IS taurinate as wetting and dispersing agent, and grinding 
the mixture in a pin disk mill. 

A dispersing concentrate which is easily dispersible ir 
water is obtained by mixing 20 parts by weight of active 
compound with 6 parts by weight of aUylphenol polyglycol 
ether (Triton X 207), 3 parts by. weight of isotridecanol 
polyglycol ether (8 EO) and 71 parts by weight of paraf- 
finic mineral oil (boiling range, for example, about 255 
to above 377°C), and grinding the mixture in a ball mill 
to a fineness below 5 microns. 

25 An emulsifiable concentrate is obtained from 15 parts by 
weight of active compound, 75 parts by weight of cyclo- 
hexanone as solvent and 10 parts by weight of oxethylated 
nonylphenol M0 EO) as emul-sifier. 



C h em i cal Examples 
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37 3 g (0.10 .ol) of bis-d-ethoxycarbonylethyl> P^ri- 
d ine-2,6-biscarbo*ylate were dissolved in 200 ml of 
toluene. 22.6 . (0.10 mol) of 4-chloro-3-ethoxycarbonyl- 
phenyl isocyanate, dissolved -n 50 ml of toluene, 
added drop-ise at 20 - 30°C. After stirr,ng for 1 our 
at room temperature, the ,-ture was stirred for a fur- 
ther 3 hours at 80°C. After removing the solvent by 
distillation, the solid which remained was r e c r y s t a I I w ed 

^9 5 a (S2X of theory) of 1 - e t h o « y c a r b o n - 
from methanol. g 

ylethyl 8 -(4-chloro-3-ethox y carbonylphenyl)-7,9-diOxo- 
U-diazabicycloC^.O^onane^-carboxylate were obtained 
< n tht form of colorless crystals of melting point: 
128°C. 
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20 2 , (0. 10 »U 01 4 -ch(oro-2-Huoro- 5 -a.et„o,ypheny 
i,,,,,™..., dissotved in 100 .( 0. co(uene, «r. .dd.a 
dro pu,se to 17.1 , (0.10 ..I. 0. e,hy( »-..h,l..P.r.-.». 
2-c,rb=„tate in 100 .1 0* totuene. Th. »» 
st ,rred .or 3 hours a, 100°C. The so(«en, was removed 
by d is,i((a.ion under reduced pressure, and ,0a res.due 
.„ driad ,o a high vacuo, to constant weight. 33 0 9 
„„ o. theory) o. 8 -( i -ch( = ro- 2 -f(uoro- 5 -.e,ho«yphen,(.- 
2.„ ethy ,-7,,-dio.o-1,8-d,aza«,,cyc(o [4 .3.0 ] nonana .ere 
oPta.ned in the form ol a pa(e ye((o. syrup. 
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Example 3 

Ethyl 8-(4-chloro-2- f L uo r o- 5 -me t ho x y p h e n y I )-7,9-diox 0 - 
1,8-dia Z abicycloC4. 3.03nonane-3-carboxylate 

20.2 g (0.1 mol) of 4-c h I oro-2 - f I uoro-5 -me t ho xypheny I 
isocyanate, dissolved in 100 ml of chl orobenzene, were 
added dropwise to 22.9 g (0.1 mol) of diethyl piperidine- 
2,5-dicarboxylate in 150 ml of chlorobenzene. The mix- 
ture was stirred for 3 hours at 100°C, the solvent was 
removed by distillation, and the residue was dried in a 
high vacuum to constant weight. 37.8 g (98% of theory) 
of ethyl 8-U-chlo ; o-2-fluoro-5-methoxyphenyl)-7,9-dioxo- 
1,8-diazabicycloU.3.0]nonane-3-carboxylate were obtained 
in the form of a honey-colored syrup. 

Example 4 

Ethyl 8-<Whloro-2-fl U oro-S-metho« yP henyl)-7.9-din,.n- 
1,^8-tr iazabicycloC4.3.03nonane-5-carboxylate 
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10.1 g (0.05 mol) of 4 - e h I o r o-2- f I uo r o-5 -me t h o x y ph eny I 
isocyanate, dissolved in 70 ml of toluene, were added 
dropwise within 1 hour to 11.5 g (0.05 mol) of diethyl 
piperaz ine -2,3-dicarb.oxylate in 100 ml of toluene at 
20°C. Jhe mixture was subsequently stirred for 4 hours 
at 100°C, and the solvent was removed by distillation. 
The residue which remained was t r i t u r a t e d w i t h hexane and 
the solid was filtered off under suction. 14.8 g (77% of 
25 theory) of ethyl 8- ( 4 - c h I o r o-2 - f I uo r o- 5 -me t h o x y p h e ny I ) - 

7,9-dioxo-1,4,8-triazabicycloC4.3.0]nonane-5-carboxylate 
-ere obtained in the form of pale yellow crystals of 
melting point 56 - 58°C. 

Example 5 

30 8-( 4-Chlor 0 ph enyl ) -7- in, ino-9-oxo- 1 . 8-d i a z a b i c y c I o T 4 m - 
nonane " 

15.4 g (0.1 mol) of 4-chlorophenyl isocyanate, dissolved 
in 50 ml of toluene, were added dropwise to 11.0 g (0.1 
mol) cf 2-cyanopiperidine in 80 ml of toluene. The 
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mi *t.ure was stirred for 4 hours at 100°C, and the solvent 
was removed by distillation. 26.0 g (98% of theory) of 
8-U-chlorophenyl ) -7- i m i no-9-ox o- 1 , 8-d i az ab i c yc I o C 4 . 3 . 0 3 - 
nonane were obtained in the form of a pale brown glassy 
5 material. 

E xampl e 6 

8-(4-Chloro-2-fluorn-5-mett.oxyphenyl)-3,5-d in-3thyl-7,9- 
dio»o-4-o»a-1,8-diazabicyclo[4.3.0]nonane 

20.2 g (0.10 raol) of 4 -c h I o r o-2 - U uo r o- 5-me t h o x y p h e n y I 
10 isocyanate, dissolved in 100 ml of toluene, were added 
dropwise to 13.9 g (0.10 mol) of 3- c y a no -2 , 6-d i m e t h y I - 
morpholine in 100 ml of toluene. The mixture was stirred 
for 3 hours at 100°C. After'50 ml of 20% strength aque- 
ous V.-drochlor ic acid had been added, the mixture was 
15 stirred ' r a further 2 hours at 100°C. The organic 
phase was separated off, washed twice with 100 ml of 1 
water and dried over sodium sulfate. The tacky, solid 
residue remaining after the solvent had been stripped off 
was triturated with diisopropyl ether. 26.4 g. (77% of 
20 theory) of 8 - ( 4 - c h I o r o - 2 - f I uo r o- 5 - me t h o x y p h en y I ) - 3 , 5 - 
dimethyl-7,9-dioxo-4-o«a-1,8-di a z ab i c y c I o C 4 . 3 . 0 ] n o n a n e 
were obtained in the form of colorless crystals of melt- 
ing point 126 - 1 3 1 ° C . 

Example 7 

2 5 8-(4-Chloro-2-fluoro-5-methoxyphenyl)-7,9- dioxo-3-thia- 
1,8-diazabicyclo[4.3.Q]nonane 

20.2 g (0.10 mol) of 4 - c h I o r o - 2 - f I -to r o - 5 -me t h o x y p h en y I 
isocyanate, dissolved in 50 ml of toluene-, were added 
dropwise to 17.5 g (0.10 mol) of ethyl 1 , 3 - t h i a z a n e - 4 - 

30 carboxylate in 150 ml of toluene. The mixture was 
stirred for 4 hours at 100°C, and the solvent was 
removed by distillation. The solid which remained was 
triturated with di-isopropyl ether and dried. 
24.9 g (75% of theory) of 8 - ( 4 - c h I o r o - 2 - f I uo r o- 5 - me t h o x y - 

35 phenyl ) - 7 , 9-d i o x o- 3 - t h i a - 1 , 8- d i a z a b i c y c I o C 4 . 3. ODnonane were 
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obtained in the form of pale yellow crystals of melting 
point 55 - 61°C. 

Example 8 

8-U-Chloro-2-f luoro-5-pr op *rqy loxy phenyl) - 2- ( 1, 3-dioxo- 
lan-2-yl)-7,9-dioxo-1,3-diazabicycloC4.3.Q ]nonane 

11.3 g (0.05 mo.U of 4-c h I oro-2-f I uoro- 5-pr opa rgy I o x y - 
phenyl isocyanate, dissolved in 50 ml of toluene, were 
odded dropwise to 11.5 g (0.05 mol) of ethyl 6-v1,3- 
d^oxolan-2-yl )-piper idine-2-carboxylate in 100 ml of 
toluene. After the mixture had been stirred for 3 hours 
at 100°C, the solvent was removed by distillation, and 
the residue was dried in a high vacuum to constant weight. 
19.8 g (97% of theory) of 8-U-ch I or o-2-f I uoro-5-pr opa r gy I 
oxyphenyl )-2-( 1 , 3-d i o x o I an -2 -y I ) - 7 , 9- d i o x o - 1 , 8-d iaza- 
bicyclo[4.3.0]nonane were obtained in the form of a 
colorless glass. 

Example 9 



4- Benzyl-8-U-chloro-2-fluoro-5-"<sopropoxypheny l)-7,9 
dioxo-1,4.8-triazabicycloCA.3.Q]nonane 

11.5 g (0.05 mol) of 4-chloro-2-f luoro-5- isopropo ■ /phenyl 
isocyanate, dissolved in 50 ml of toluene, were added 
dropwise to 12.4 g (0.05 mol) of ethyl 4 - be n z y I p i p e r a z i n e - 
2-carboxylate in 100 ml of toluene. The mixture was 
stirred for 3 hours at 100°C, and the solvent was removed 
by distillation. After drying the residue in HV to 
constant weight, 30.7 g (96% of theory) of 4-ben z y I -8- ( 4- 
chloro-2-fluoro-5-isopropoxyphenyl )-7,9-d loxo- 1,4,8- 

tr ; .azabicycloC4.3.0]nonane were obtained in the form of a 
pale yellow syrup. 

HV = high vacuum 



10 



1? 



- 19 - 
c arboxy I ate 

* ?-f l uoro-5-met hoxyphen/l 

dropwTse to 16.9 g ^u.u toLue ne, and 

p i p.„d.-.-2,.-.«.r»..,l... ISO < f 

... -.««• - »"" d *° r V"" . . « h . rescue -as 

theory ot 11 • r / x m - 

..tho.yph.n,l)-7-.o-9-«h, ^ ^ 

nonane-2-carboxylate were obtained 

be ige crystals of ..Iting point 13. - 

, „, Qi TabV e 1 below can be prepared in an 
The compounds ( I ) ©t iaDie 

analogous fashion. 
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£:c;oc-:5; E » a m p I e s 

The carnage to weeo Diants or the : r p o plant compat ibil *t; 
b a s assessed according to a key, in which the effective- 
ness i s expressed b> values from 0 - 5. In this: 
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1. Pre-emerge n t action on weeds 

Seeds or rhizome pieces of monocoty Ledpnous and dicot- 
yledonous weed plants were placed in sandy loam in 
plastic pots (|(= 9 cm) and covered with soil. The 

15 compounds according to the invention, formulated in the 

form of wettable powders or emulsion concentrates, were 
then applied in varying dosages to the surface of the . 
covering soil as aaueous suspensions or emulsions with 
an applicational amount of water equivalent to 600 - 

20 800 l/ha. 

After treatment, the pots were placed in a greenhouse 
and kept under good growth conditions for the weed 
plants (temperature 23 plus/minus 1°C, relative air 
hum id i ty 60 - 80X ) . 

25 * The optical assessment of the plants or emergence 

damage in comparison to the untreated controls was car- 
ried out after emergence of the test plants after an 
experimental time of 3 - 4 weeks. 



30 



As the assessment values in Table 2 show, the compounds 
according to the invention have a good herbicidal pre- 
emergence activity against a broad spectrum of weed 
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grasses and weecs • 

Pest-emergent action aoamst weeds 

see cs or rhiioM pi.ee* of monoc ot y I edonous and di- 
co ; yL edonous weeds were otaced in sand, loa* in pl.s- 

w ;»h C r>iL and germinated 
tic oots = 9 cm), covered with soil, ,.9 ... 

in a greenhouse under good growth conditions. Tne 
teS t o.ants were treated at tne three-lea, stage three 
weeks after sowing. 

Tne tt , W n 0i accdrdind .0 ... — ■ '""I"" 
JS „.„.«. Pd.ders or as e.utstdn concentrates, were 
speed onto tee dreen otan, pacts , f vacuus dosses 

an „. l .«.««.n.l a.oont o. „.«.r 
60 0 f/h,, ana the action o< tne 
assessed optically - co.oacson to untreated 
,„„ tne test plants dad stood f»c adoo. 3 - » -ee.s 
, gceenhoose under opt*... 9'OHtd condit.ons tte.- 
„ e c„ure 25 plus/.,n u s ,°C. relet, .e a.r hu.idt.y 
60 - 8CX). 

The , 9 ents ..card.., to tne ,nven,,on also have a 9 ood 
20 po „-...„.»« h.rb^-.l .««..«., a 9 a,ns, a Proad spec 

tru . of eepno.rcaUy U«r«.»« -eed 9 c,sses and weeds 
(Table 3) . 

Tabelle 2: Pre -emergent action of the compounds ' 

i m„ Dnse herbicidal action 

Example No. ^Dose SJM CRS S3A LOM ECG 
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2 
5 
6 
7 
54 
55 
63 
64 
67 
68 



2.5 5 

2.5 3 

2.5 5 
2.5 

2.5 5 
2 .5 

2.5 5 

2.5 5 

2.5 5 
2.5 



5 5 5 5 

4 2 2 4 
5-5 5 5 

5 5 5 5 5 

5 5 5 5 
5 5 5 5 5 

5 5 5 5 

5 5 5 5 

5 5 5 5 

5 5 5 5 5 



Tabelle 3: Post-emergent action of the compounds 



Example Dose herbicial action 

kg of a.i./ha STM CR5 SIA LOM 
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Abbre v i at ions 

STM = Stellaria media 

CRS = Chrysanthemum segetum 

SIA = Sinapis alba 

LOM = Lolium multiflorum 

ECG - Echinochloa crus-galli 

a ^ = active substance 
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1. A compound of the formula I , or a salt thereof, 




in which 

Ar denotes phenyl, naphthyl, pyridyl, quinolinyl or 

isoquinol inyl , these radicals being monosubs t i tuted 
to tet rasubs t i tuted, preferably monosubs t i t u t ed to 
t r i subs t i tuted, by identical or different radicals 
from the series comprising halogen, hydroxyl, (C^- 
C4>alkyl, h a I o ( C y - C 4 ) a I k y I , ( C 1 - C 4 ) a I k 0 x y , (C 3 -C 6 )- 
cycloalkoxy, (C 3 -C 6 )alkenyloxy, (C 3 -C 6 >alkynyloxy, 
(C 1 -C4>alkoxy-<C 1 -C4)-alkoxy, halo(C 1 -C4>alkoxy, 
halo(C 3 -C 6 )alkenyloxy, halo(C 3 -C 6 )alkynyloxy, 
(C 1 -C4>alkylthio, (C-|-C4>alkylsulfinyl, CC1-C4)- 
al kylsul f ony I , N0 2 , "CN, -N H R -j , c y a no ( C 1 - C 4 ) a I k y I , 
phenoxy, p h e n o x y ( C <[ - C 4 ) a I k y I , p h e n y I ( C 1 - C 4 ) a I k o x y , 
phenylthio, p h e n y I s u I f i n y I or pheny I sul f ony I , it 
being possibl for the six I astment ioned radicals to 
be monosubs t i tuted, d i s ubs t i t u t ed or t r i s ub s t i t u t e d 
in the phenyl ring by halogen, ( C 1 - C 4 ) a I k y I , (C<|- 
C A )alkoxy, ( C 1 - C 4 ) a I k o x y c a rbon y I , -CN or N0 2 , or 
furthermore by a radical of the formula 



X 

u 

-C-Z-R4 f -0-P(XR 5 )2 or 
X 




denotes hydrogen, (Ci"C4>alkyl or phenyl which may 
be monosubs t i tu t ed or d i s ub s t i t u t e d by halogen, 
CCi-C4>aLkyl, ( C r* c 4 } a L k 0 x Y ' N0 2^ CN" or ( C 1 - C 4 ) - 
al koxycarbony I, 



- ?,1 - 

R 2 and R 3 , independently of one anotner, denote hydrogen, 
( C )al ky I which may be substituted by cyano, 
hydroxyl or ( C 1 - C A ) a L k o x y , phenyl or benzyl which 
may both be substituted, in each case preferably 
monosubs t i tu ted or d isubs t i tuted, in the phenyl 

^ ^1 h g^b y : < h a to gen C ? - C 4 > a I k y I , ( C 1 -C A )-alkoxy , N0 2 
or -CN; (C 1 -C 4 )alkoxy / ( C j - C 4 ) - a I k o x y c a r bon y I , 
hato(C 1 -C 4 )aLkoxycarbonyl, (C l -C 4 )-alkoxy(C 1 -C 4 )- 
a I koxycarbony t , ( C j -C 4 ) -a I k o x y c a r bony A ( C 1 - C 4 ) - 
alkoxycarbonyl , carboxyl or a radical of the 
formula 




denotes hydrogen, (C 1 -C 4 )alkyl which may be mono- 
substituted to hexasubs t i tuted by halogen and/or 
monosubs t ituted or d i subs t i tut ed by (C-j-C 4 )alkoxy / 
(C 1 -C 4 )alkoxy(C 1 -C 4 )alkoxy, (C 1 -C 4 )alkoxycarbonyl, 
(C 1 -C 4 )alkylthio, (C 1 -C 4 )alkylsulfinyl, (C 1"C 4 >- 
alkytsulfonyl, ( C <[ -C 4 ) a I k y I am i no , -CN, furyl, 
te t rahydrof ury I , benzofuryl, phenyl, phenoxy or 
benzyloxy, it being possible for the six last- 
mentioned radicals to be nonosubst i tuted to tri- 
substituted, in each case in the phenyl ring or the 
heteroaromatic ring, by halogen, (C 1 -C 4 )alkyt or 
(C 1 -C 4 )alkoxy, ( C 3 - C 6 ) c y c I o a I k y I , ( C 3- C 6 ) - a I k e n y I , 
cyclohexenyl, ( C 3 -C 6 ) a I kyny I or phenyl, which may 
be monosubs t i tuted to t r i s ub s t i t u t e d by halogen, 
(C 1 -C 4 )alkyl, ( C 1 -C 4 ) a L k 0 x y or (C 1 C 4 ) a I k o x y c a r b o n y I 
or a radical of the formula 



*12 

\ 



"13' 



where the las tmen t ioned radical is excluded -hen 
Z = s, 

r 5 denotes hydrogen or ( C 1 - C 4 > a I k y I , 



"6 



denotes hydrogen, (C 1 -C 4 )aUn or, together with 
R 4 and the nitrogen atom connecting these, radi- 
cals, a 5- to 7-membered heterocyclic ring which 
can contain as ring members one or two radicals 
from the series comprising -0-, -S- and -NR.5- and 
which may be mon o s ub s t i t u t e d to t r i s ub s t i t u t e d by 
(Ci-C4>alkyl; 

r 7 denotes hydrogen, ( C , - C 4 > a I k y I , phenyl or benzyl, 
where the phenyl ring may in each case be monosub 
stituted to trisubstituted by halogen, ( C 1 -C 4 ) - 
alkyl, (C 1 -C 4 )alkoxy, ( C , - C 4 > a I k 0 x y c a r bon y I , 
-N0 2 , CF 3 , -CN or a radical of the formula 



Rg 

-C-N . -C-OR, , -C-R1 . -P(XR5) 2 or 

X R 8 0 0 X 



-S-R1 
11 

(0) n 
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RS and Rg, independently of one another, denote hydrogen 
or <Ci-C4)alkyL, or the two radicals Rg and R9, 
together with the nitrogen atom connecting them, 
denote a 5- to 7-membered heterocyclic ring which 
can contain as ring members one or two radicals 
from the series comprising -0-, -S- and -NR5- and 
which may be v raonosubs 1 1 tu ted to t r i subs t i tut ed by 
< C 1-C4>al kyl , hydroxyl, ( c - C 4 ) a L k o x y , phenyl or 
benzyl which may both be substituted, preferably 
monosubs t i tut ed to t r i subs t i tuted, in the phenyl 
ring by (C 1 -C 4 )alkyl, ( c ^ - C 4 ) a I k o x y , halogen or 
(C^|~C4)alkoxycarbonyl, 

R 1 0 and R 11r independently of one another, denote hydrogen, 
(C 1 -C 4 )alkyl, phenyl or benzyl which may both be 
substituted, preferably monosubs t i tu ted to trisub- 
st-ituted, in each case in the phenyl ring, by 
halogen, ( C j -C4 ) a t k y I , ( C j - C 4 ) a I ko x y , N0 2 , -CN, 
CF3 or ( C <| - C 4 ) a I koxycarbonyl , or R 10 and R n 
together denote the 

= q radical, 
\ 

R13 

R 1 2 and R 13' independently of one another, denote (C^-Z^)- 
alkyl, (C i-C4)alkoxycarbony I , phenyl or benzyl 
which may both be substituted, preferably monosub- 
stituted to t r isubs t i tuted, in the phenyl ring by 
halogen, ( C 1 - C 4 ) a I k y I , ( C 1 - C 4 ) a I k o x y , (C 1 -C 4 )- 
al koxycarbonyl , C F 3 , -CN or NO2, 

R2 * 0 0 

M denotes =C , -S-, -S-, -S-, -0- or NR 7 ; 

R 3 0 



Q denotes 



R2 

=C , -S- or -0- , 

"3 
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T denotes ^2 J ? 

C , -S-, -S-, -S- or -0- , 

\ * 
*3 0 
X denotes 0 or S, 

Y denotes 0, S or NH, 

Z denotes 0, S or NR 0 , . . 

m denotes 1 , 2 or 3, and 

n denotes 1 or 2, 

with the proviso that tn cannot be CH 2 , S, SO or 
S0 2 when Y denotes 0, R U R 2 and R 3 denote H and 
Q and T denotes CH 2 - 

2. A compounc, of the formula I of claim 1, in which 



Ar 



*1 



denotes phenyl, which may be monos ubs t i t u t e d to 
trisu»,$tituted by fluorine, chlorine, or bromine, 
( Cr C 4 )alkyl, (Ci-C 4 )aUoxy, ( C 3 -C 4 ) a I k e ny I o x y , 
(C 3 -c 4 )alkynyloxy, h a I o ( C - C 4 ) a I k y I , halo(C 1 -C 4 >- 
alkoxy, - N H R 1 , ( C r C 4 ) a I k y 1 1 h i 0 , . C 4 > a I k y I - 
sulfonyl, N0 2 or a radical of the formula 

/ H 5 \ X 

-C-Z-R4 or C-f i-Z.-R 4 

X R5 D 

denotes hydrogen, (C 1 -C 4 ).lkyl or ( C 1 - C 4 > a L k qx y- 
ca bony L , 

R 2 and R 3 , independently of one another, denote hydrogen, 
(C 1 -C 4 )aUyl, (C 1 -C4)alkoxycarbonyl, (CT-C4)- 
alkoxy(C 1 -C4)alkoxycarbonyl, h a I 0 ( C 1 -C 4 ) a I k o x > - 
c a. -bony I, ( C - C 4 ) a I kox y c a r bony I ( C 1 -C 4 ) a I kox y- 
carbonyl, -CN, carboxyl or 

/Re 

-C-N 
» \ 
0 R9 

r a denotes ( C -C 4 ) a I ky I , h a I 0 ( C , -C 4 ) a I ky I , (C 1 -C 4 )- 
alkoxyalkyl or ( C , - C 4 ) a I k o x y c a r bony I ( C , -C 4 ) a t k y I ; 



denotes H or ( C -, - C 4 ) a I k y I , 
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,** 

R7 denotes hydrogen, ( C 1 -C 4 ) a I k y I , ' 

X Rg 

phenyl or benzyl, which may both be monosubst i tuted 
or d i subs t i tuted by ( C -j-C^ ) a 1 1 y 1 , ( C 1 - C 4 ) a I !•: o x y , 
halogen, NO7 or--CF3V « 

R 8 and R9 denote hydrogen, ( C 1-C4 > a I k y I or, together with 
the nitrogen atom connecting them, a 6-menbered 
saturated heterocyclic ring, 

\ /* 2 

M denotes c ' f _ 0 _ or _ NR? _ 



/?2 



Q denotes V r 

T denotes r . or . o_ 

✓ \ 

X denotes 0 or S, 

Y denotes 0 or NH, 

2 denotes 0 or S and 

denotes 1. 



m 



3. A process for the preparation of a compound of the 

formula I of claim 1 or 2, or a salt thereof, wherein 

a) whe'*e Y = 0 or S, a compound of the formula II is 
rea;. -^ with a compound of the formula III 

HN M 
Ar-N=C=X X~ q/ 
YrrC R1 

OR 

11 in 
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in which R denotes H or (C 1 -C 4 )aUyt, or 

,d of the formula II is reacted with an a,.ne 



b) a cc.npoun 
of the formula IV 



H-N /M 
NC R 1 



c) where Y = 0 , a compound of the formula I obtained 
under b) is hydrolyzed, and the compound obtained is 
converted, if appropriate, into Us salt. 

4 A herbicide! comprising a compound of the ferula 
I or" clair- i.or 2. or a salt thereof anc an inert carrier. 

• 5 . The use of a compound of the formula I of claim 1 or 
2, or a salt thereof,' as a herbic ide. 

6 A process for controlling undes^red plants, 

an effecti-e amount of a compound of the formula I, 
or a salt thereof, of clai. 1 or 1 is applied to 
these Plants or to the land -red agriculturally. 

DAT LID this 17th clay of December 1987. 
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